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ABSTRACT: In the seismic design of buildings, reinforced concrete structural walls, or shear walls, act as major 
earthquake resisting members. Structural walls provide an efficient bracing system and offer great potential for lateral load 
resistance. The properties of these seismic shear walls dominate the response of the buildings, and therefore, it is important 
to evaluate the seismic response of the walls appropriately. In this present study, main focus is to determine the solution for 
shear wall location in multi-storey building. Effectiveness of shear wall has been studied with the help of four different 
models. Model one is bare frame structural system and other three models are dual type structural system. An earthquake 
load is applied to a building of ten stories located in zone II, zone III, zone IV and zone V. Parameters like Lateral 
displacement, story drift and total cost required for ground floor are calculated in both the cases replacing column with 
shear wall. 
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I. INTRODUCTION 

Shear wall are one of the excellent means of providing earthquake resistance to multistoried reinforced concrete 
building. The structure is still damaged due to some or the other reason during earthquakes. Behavior of structure during 
earthquake motion depends on distribution of weight, stiffness and strength in both horizontal and planes of building. To 
reduce the effect of earthquake reinforced concrete shear walls are used in the building. These can be used for improving 
seismic response of buildings. Structural design of buildings for seismic loading is primarily concerned with structural safety 
during major Earthquakes, in tall buildings, it is very important to ensure adequate lateral stiffness to resist lateral load. The 
provision of shear wall in building to achieve rigidity has been found effective and economical. When buildings are tall, 
beam, column sizes are quite heavy and steel required is large. So there is lot of congestion at these joint and it is difficult to 
place and vibrate concrete at these place and displacement is quite heavy. Shear walls are usually used in tall building to 
avoid collapse of buildings. When shear wall are situated in advantageous positions in the building, they can form an 
efficient lateral force resisting system. In this present paper one model for bare frame type residential building and three 
models for dual type structural system are generated with the help of ETAB and effectiveness has been checked. 

II. BUILDING MODELING 

For this study, a 10-story building with a 3 -meters height for each story, regular in plan is modeled. These buildings 
were designed in compliance to the Indian Code of Practice for Seismic Resistant Design of Buildings .The buildings are 
assumed to be fixed at the base and the floors acts as rigid diaphragms. The sections of structural elements are square and 
rectangular and their dimensions are changed for different building. Storey heights of buildings are assumed to be constant 
including the ground storey. The buildings are modeled using software ETAB Nonlinear v 9.5.0.Four different models were 
studied with different positioning of shear wall in building. Models are studied in all four zones comparing lateral 
displacement, story drift, % Ast in column, concrete quantity required, steel and total cost required in all zones for all 
models. 

The plan of the building model are given below 

Model 1 - Floor plan of the bare framed structure. 

Model 2 - Floor plan of the dual system with shear wall one on each side. 
Model 3 - Floor plan of the dual system with shear wall on corner with L = 4.5m 
Model 4 - Floor plan of the dual system with shear wall on corner with L = 2m. 
All calculations are carried out at ground floor. 
All diamensions are in mm. 



TABLE 1 : Preliminary data 





For ten story 


No. of stories 


TEN (G+9) 


Floor to Floor Height 


3.0 m 


Beam size longitudinal and transverse direction 


230x500 mm 2 


Column size 


300x600 mm 2 


Thickness of slab 


150 mm 


Thickness External Wall 


230 mm 


Thickness of Internal wall 


115 mm 


Grade of Concrete and steel 


M20and Fe415 
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Figure 1: model 1 



Figure 2: model 2 



Figure 3: model 3 



Figure 4: model 4 



III. RESULT AND DISCUSSION 

III.1 LATERAL DISPLACEMENT 

Lateral displacement for all model in all four zones are as shown in fig. 



DISPLACEMENT 




-zonell 
-zone III 
zone IV 
-zoneV 



Figure 5: displacement of model 1 
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Figure 6: displacement of model 2 




Figure 7: displacement of model 3 




Figure 8: displacement of model 4 



From results it is observed that the displacement of all models in zone II, III, IV is reduced upto 40% as compared with zone 
V. 

3.2 STORY DRIFT RATIO 

Story drift is the displacement of one level relative to the other level above or below. Story drift ratio according to 

the zones of each model is shown in fig. In Software value of story drift is given in ratio. 

difference between displacement of two stories 

Story drift ratio = 

height or one story 



0.0008 
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Figure 9: story drift for zone II 
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Figure 10: story drift for zone III 



0.0012 




Figure 1 1 : story drift for zone IV 
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Figure 12: story drift for zone V 

From the result observed that the story drift is maximum for model 1 i.e. bare frame without shear wall as compared 
with other model in all zones. While compared with zone story drift is maximum in zone V and minimum in zone II. Model 
3 has the minimum value of story drift in all zones as compared with other models. 

3.3 Concrete quantity in mm 3 




model 1 model 2 model 3 model 4 



Figure 13: chart of concrete quantity in mm A 3models 

As the shear wall in model 3 are large (4500x3000 mm), the quantity of concrete require for that model is more as 
compared with other models. 
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3.4 Concrete Cost in Rs 
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Figure 14: chart for concrete cost in rs 
3.5 STEEL COMPARISION 
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Figure 15: chart of required steel in all zones 

From the above graph, it is observed that model 1 require more steel in all zone as compared with other zones. 
In zone V, steel required is much higher in all models except that in model 3. 

3.6 TOTAL COST 
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Figure 16: chart showing total cost 

Comparing the total cost i.e. concrete and steel cost of structure, model 1 required more cost in all zones while 
model 3 require same cost in all zones. The corner shear wall in 2m length (model 4) is economical to provide as it require 
less cost comparing with other models. 



3.7 % Ast IN COLUMN 
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Figure 17: % ast in column c6 
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Figure 18: % ast in column c6 
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Figure 19: % ast in column c6 
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Figure 17: % ast in column c6 

From the above result it is seen that, there is no increase in % Ast of central column in dual system where as %Ast 
of same column in frame structure increases and maximum in zone V. 



IV. CONCLUSION 

From all the above analysis, it is observed that in 10 story building, constructing building with shear wall in short 
span at corner (model 4) is economical as compared with other models. From this it can be concluded that large dimension 
of shear wall is not effective in 10 stories or below 10 stories buildings. It is observed that the shear wall is economical and 
effective in high rise building. 
Also observed that 

1. Changing the position of shear wall will affect the attraction of forces, so that wall must be in proper position. 

2. If the dimensions of shear wall are large then major amount of horizontal forces are taken by shear wall. 

3. Providing shear walls at adequate locations substantially reduces the displacements due to earthquake. 
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